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1 . (Once Amended) A method of starting a two-stroke engine comprising: 

(A) manually driving a rotational component of the engi^lo rotate and provide 
power to a control system; 

(B) determining an absolute rotational position of tb6 component within a time 
as mmiTnal as Icss than a single revolution of the engine allcr gen^ting sufEcicnt power to 
energize the control system; 

(C) enabling an engine firing sequence upon determining the absolute rotational 
position of the component to start the engine upon a singl/perforaiance of step (A); then 

a^f the cc 




(D) determining a rotationa) direction 



monitoring of the rotation of the component; and th^^ 



;;c>mpot^ent based on continixed 



(H) disabling the engine &mg sequence if is determined in step (D) that the 



component is running in a reverse direction. 




2. (Original) The method as ir claim 1 , wherein the step of deUiamining the absolute 
rotational position of the component comprises delecting rotation of furst and second angularly- 
spaced indexing markers on the component past a detector and identifying the second detected 
indexing marker. 



3. (Original) The mediod as in claim 2, wherein the step of determinmg the 
rotational direction of the/^igine comprises detecting rotation of a third indexing marker on the 
component past the detector and identifying the third indexing marker. 



4. ((toginal) The method as in claim 3, wherein ihc determining step comprises 
detennining a sequence that the identified indexing markers are detected. 
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5. (Origmal) The method as in claim 4, whcareiti the second induing marker is 
located at a first angular spacing a from the first indexing marker and a second angular spacing P 
from the third indexing marker, wherein a is not equal to wherein a A>Iurality of equally-spaced 
indicalor markers are provided on the coii^)oiicnt, and whcrtdn the ^cp of determining the 
seqxtencc that the identified indexing markers arc detected comprises counting the number of 
indicator markers between the first and second indexing maricers and the second and third 
indexing markers. 



6. (Original) The method as in claim 2/ wherein the markers are magnetic markers, 
and wherein the detecting step comprises detecting rotation of the magnetic markers past a 
magnetic pick-up device located adjac^rit^ie component. 



7. (Original) The method/as in claimj^-^erein the enabling step comprises 
enabling the supply of energizing currekit to at least one of an electronic fuel injection system of 
the engine and an electronic ignition system of the engine. 



8. (Original) Th^ method as in claim 1 , wherein the engine is a battery-less engine 
which generates electrici^o run the engine from rotation thereof^ and fiuther comprising 
beginning to generate dcctiical power immediately upon manually driving the component to 
rotate, and wherein the engine rotates at least one revolution after initiation of the manually 
driving step before generating enough power to run the engine. 



9. / (Original) Ihc method as in claim 8, wherein the manually driving step drives the 
engine to rotate through no more than five revolutions. 
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10. (Original) The method as in claim 9, wherein the manually driving stqj drives the 
engine to rotate through no more than three revolutions. 



11. (Original) The method ss. in claim 8;,>v?hcrcin the engine is a snowmobile engine. 



m c 



1 2. (Original) Tlie method as i 
comprises manually pulling a rope-start rac jhamsm. 




wherein the manually driving step 



1 3. (Original) The method as in claim 1, wherein the rotational component is a 
tlywlieel of the engLoc, 



1 4. (Origin^/l''he method as in claim 1 , wherein the engine is a snowmobile engine. 



jsf (Cuircnily A mended) A method of starting a two-stroke battery-less engine, 
comprising: 

(A) driving a rotational component of the engine to rotate by manually actuating a 
rope-start mechanism to provide power to a control system and thereafter 

(B) detecting rotation of the component through first and second rotational positions 

thereof; 

(C) detennining, based on the detecting step, an absolute rotational position of the 
component, the determining step occurring before the component rotates more than 270°; then 

(D) enabling aji engine firing sequence immediately upon determining the absolute 
rotational position of the engine, the enabling step comprising enabling the supply of energizing 
current to at least one of am electronic injection system of the engine and an electronic 
ignition system of the engine; then 
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(E) ddcciing rotation of the component through a third position which is angularly 
spaced unequally from the first position and from the second positioji; then 

(F) determining, based on the step (E), whether the component is rotating in a 
forward direction or a rcvCTse direction; and 

(¥G) disabling the engine firing sequence if it is determined in step (F) that the engine 
is running in the reverse direction. 

St ' 

(Original) The method as in claim wherein the detecting steps comprise 

detecting rotation of first, second, and third indexing markers on the component past a detector 

located adjacent the component and identifying at least the second and third indexing markers. 



(Original) llie method as in claim V6rwherein the determining step (D) 
comprises determining a sequence that the identified markers are detected, 

(Original) The method as in clainoLLVw^^^*^ second indexing marker is 
located at a first angular spacing a from the first indexing marker and a second angular spacing, p 
from the third indexing marker^ wlierein a is not equal to P» wherein a plurality of equally-spaced 
indicator markers; are provided on the componoit, and wherein the step of determining the 
sequence that the identified markers are detected comprises counting the number of additional 
markers between the first and second indexing markers and the second and third indexing 
markers. 



-+9r (Original) The method as in claim 14^ wherein the engine rotates at least one 
revolution aflcr initiation of the driving step before generating enough power to run the engine. 
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Of ^ 

-2©r (Original) The m^hod as in claim-iPr wherein the driving step drives the engine 
. to rotate through no more than three revolutions. 

X 

2 J . (Once Amended) A two-stroke engine com^sing: 

a manually-powered starter which, wheri actuated, drives a rotational 
con^)onent of the «igine to rotate and power a control, the control including: 

(A) a monitor which monitors rotation of the rotational component; 

(B) an electrically powered devic^/whicht when energized^ affects at least one 
aspect of an engine firing operation; 

(C) a computer which is coupled to the monitor and to the powered device and 
which is operable, in conjunction with the monitor and the powered device, to: 

ly 

(1) dclcrmm^aaabsolute rotational position of the component^ 

(2) cnablcXX^y o|xncrgizing current to the powered device upon 



determining tlie absolute rots 



pnal positiop^f the cotnponent. 



(3) dctenn^er^ased on continued monitoring of the rotation of the 
component after the absolute rotational position of the component has been determined, 
whether the component is rotating in a forward direction or a reverse direction, 

(4) disable tlie supply of energizing current to the powered device if it is 
detetmincd that the component is ninning in the reverse direction; and 

(5y wherein acts (1 ) and (2) arc carried out during a single actuation uf 
the manually-powered starter> and acts (3) and (4) are carried out after the engine has 
been allowed to^tart. 



22- (Original) The engine as in claim 21 , whcrdn the component has first and second 
angularly- spciced ii^aexing markers thereon, wherein the monitor includes a detector which is 
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configured to detect movement of the first and second indexing^arkers therepast, antl wherein 
the computer is configured to identify the second detected indexing marker 

23, (Original) Hie engine as in claim 22» wherein tlie component has a third indexing 
marker thereon which is angularly spaced fTx>m ihc finst indexing marker and the second indexing 
maikcTf wherein the detcclor is configured to detect movumcal of the first and second indexing 
markers therepast, and wherein the computer isyconfigured to identify the third detected indexing 
marker. 



24. (Original) The engine as in claim 23, wherein the computer is configured to 
determine a sequence tliat thsJicfiSfied indexing markers arc detected. 



25. (Original) 'ITi^CTgine as in claim 24, wherein the second indexing marker is 
located at a first angular spacing a fix>m the first indexing marker and a second angular spacing p 
from the third indexing marker, wherein a is not equal to p, and wherein the computer is 
configured to determine the sequence that the identified indexing markers arc delected by 
counting the number of indicator mariners between the first and second indexing markers and the 



tm 



secoi^d and third indexing markers. 



26, (Original) The engine as in claim 22, wherein the markers arc magnetic 
markers, and wherein the detector comprises a magnetic pick-up device located adjacent 
the cotnponent. 

277 (Original) The engine as in claim 21, wherein the powered device comprises at 
least one of an electronic injection system and an electronic ignition system. 
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28. (OriginaJ) The engine as in claim 27, wherein tho^ngine is a battery-less engine 
which generates electricity to run the ^iginc from rotation th^eof. 



29. (Origiiial) The engine as in claim 28, v/h&cin the manually actuated starter is 
capable of driving Ihc engine to rotate through no moie than five revolutions, 

30, (Original) The &ngmst^^^h\c\am\ 21 , wherein the engine is a snowmobile ttiginc, 



3 1 . (Original) The engine la^n^amrl 1 , wherein the manually actuated starter 
comprises a rope-start mechanism. 




32, (Original) llie/&iginc as in claim 2 1 , whta:cin the rotational component is a 
flywheel of the engine. 

33, (Origix^) A snowmobile incorporating the engine of claim 21. 
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34, (Once Amended) A two-stroke raigine comprismg: 

(A) means, responsive to a manually-input force* for driving a rotational 
component of the engine to rotate; 

(B) means for determining an absoliite rotational position of the component 
during a single operation of the means for driving a rotational component of the engine; 

(C) means for enabling an engin^ firing sequence upon determining the absolute 
rotational position of the component during a single operation of the means for driving a 
rotational component of the engine; / , 

(D) means for determitime u rotational direction of the component based on 

i I 

continued monitoring of the rotation df the cornponcnl allcr the absolute rotational position of the 
component is determined; and 

(E) means for dtaaW&g the engine firing sequence if the means for determining 
the rotational direction of the comp^>nent determines that the component is running in a revise 
direction, 



35, (Original) The engine as in claim 34, wherein the means (A) comprises a rope- 
start mediajiism. 





36. (Original) The engine as in claim 34, wherein the means (B) through (H) include 
a compirter. 

37. (cyiginal) The engine as in claim 34, wherein the means (B) comprises means for 
detecting rotalioi^of first and second indexing markers on the component past a designated 
position and determining an angular spacing between the first and second markers. 
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38. (Original) The engine as in^claim 37, wherein the means (D) includes means for 
detecting rotation of a third indexing mark<^ on the component past the designated position and 
determining a sequence that the idj^fied indexing markers are detected. 





39, (Original) ThS^engine asip claim 38, wherein the second indexing marker is 
located at a first angular spacing a from the first indexing maricer and a second angular spacing (3 
from the third indexing mMker, wherein a is not equal to p» wherein a plurality of equally-spaced 
indicator markers are pRmdcd on the component, and wherein the means (D) comprises means 
for counting ihc numjafer of indicator markers between the first and second indexmg markers and 
the second and thijfl indexing markers. 

1 ^ 

J/^ (Previously Added, Once Amended) A signal generating apparatus of an engine 
comprising: 

a plurality of indicator markers spaced apart from one another and positioned 
about a periphery of a rotational component; 

a plurality of indexing markers spaced apart from one another and positioned 
about the periphery of a rotational component; 

wherein the plurality of indexing markers is less in number than that of the 
plurality of indicator markers and where the plurality of indexing markers are unequally spaced 
apart; 

a detection apparatus to detect movement of the indexing and indicator marks 
and enable an engine to start after delecting rotational position regardless of rotational direction; 
and 

at least three indexing markers wherein a second indexing marker is located at a 
tlrst angular spacing a from a liriit indexing marker and a second angular spacing P from a third 
indexing miffker, where a is not equal to p. 



10 



Received from <> at 5/19/D3 11:37:21 PM [Eastern Daylight Timej 



May. 19. 2003 1 0:46PM ^ No. 1 333 P. 44 

NG, PAUL TAT-KEUNG U.S. Serial No. 09/579^73 



42^ (Previously Added) The sdgnal generating apparatus of claim ^O'whcTCin the 




plurality of indicating markers are equally spaced apart. 



-43r (Previously Added, Once Amended) ITie signal generating qjparatus of claim 46^ 
further comprising a rotatable flywheel having the signal generating apparatus mounlcd thereto. 



^44r (Previously Added) The signal getierating apparatus of claim 4>fiirther 
comprising a detector mounted stationary with regard to the rotalablc flywheel and arranged to 
detect a passage of each indicator marker and indexing marker as the rotatable flywheel rotates 
about the detector, 

45r (l*reviously Added) The signal generating apparatus of elaim^further 
comprising: 

a manuaJ, batlery-less start mechanism to stait an engine and rotate the rotatable 

flywheel; and 

a control system connected to receive signals from the detector and responsive 

thereto: 

determine an absolute rotational position of the rotatable flywheel based on two 
of the indexing markers during a single pull of the manual, battery-less start mechanism; 

enable an engine firing sequence upon the single pull of the manual, battery-less 
start mechanism; 

determine rotational direction of the rotatable flywheel; and 

disable the engine firing sciiucace if it is determined that the rotational direction 
is in a reverse direction. 
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4&, {PrevioiLsly Added) llie signal generating apparatus of claim 42'further 
comprising a memory unit having stored ihcjcin a SOI of numbers indicative of the pluralily of 
equally spaced indicating markexs that are located between each unequally Spaced indexing 
marker. 



'4?r (Previously Added) The signal gcncralttig apparatus of claim 4fr further 
comprising a control system capable ofdinfercntiating between the unequally spaced indexing 
markers based on the number of equally spaced indicating maikers ihcrcbctween. 



-4er (Previously Added) A method of manufacturing a two-stroke engine to enable 
starting in a single manual pull comprising: 

providing a manually driven two-stroke engine, which upon manual rotation of 
the engine, an alternator provides power to a control system of the engine; 

arranging a plurality of indicator markers in a spaced apart relation on a 
rotational component of the engine; 

arranging a plurality of indexing markers about the plurality of indicating 
markers such that a number of indicating markers bclwecj) each two indexing markers are 
unequal for detennining an absolute rotational position of the rotational component; and 

upon determining the absolute rotational position of the component, enabling 
engine firing regardless of rotational direction, all during a single manual pull of the manually 
driven two-stoke engine. 

J9t (l^cviously Added) The method of claun 48Vhcicin the arrangement allows tor 
determining a rotational direction of the rotational component based on continued monitoring of 
the rotation of the rotational component, and disabling the engine firing sequence if it is 
detennincd that the component is running in a reverse direction. 
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.50r (Previously Added, Once Amended) A m^hod of starting a two-stroke engine 
comprising: 

(A) manually driving a rolationai component of Ihc engine to rotate; 

(B) determining an absolute rotational position of the component; 

(C) enabling an engine firing sequence upon determining the absolute 
rotational position of the component; then 

(D) determining a rotational direction of the component based on continued 




monitoring of the rotation of the component; and then 

(E) disabling the engine firing sequence if is determined in step (D) that the 
component is running in a reverse direction; 



wherein the step of detennining the absolute rotational position of the component 
comprises detecting rotation of first and second angularly-spaced indexing markers on the 
component past a detector and identiiying the second detected indexing marker and detecting 
rotation of a third indexing mark^ on the component past the detector and identifying the third 
indexing marker aiKl determining a sequence that the identified indexing markers are detected; 
and 

wherein the second indexing marker is located at a first angular spacing a from 
the first indexing marker and a second angular spacing P from the third indexing marker, wherein 
a is not equal to wherein a plurality of equally-spaced indicator markers are provided on the 
component, and wherein the step of determining tlie sequence that tlie identified indexing markers 
are detected comprises counting the number of indicator marlcers bctwera the first and second 
indexing markers and the second and thnd mdcxing markers, 

S^. (Previously Added) A method of starting a two- stroke battery-less engine, 
comprising; 
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(A) driving a rotational compoDfint of ihc cngmc to rotate by manually 
actuating a rope-start mechanism, the component comprising one of a crankshaft and a flywheel; 

(B) detecting roialion of the component through first and second rotational 
positions thereof; 

(C) determining, based on the detecting step, an absohite rotational position 
of the component, the determining step occurring before the component rotates more than 270°; 
then 

(D) enabling an engine firing sequence inunediately upon determining the 
absolute rotational position of the engine, the enabling step comprising enabling the supply of 

I energizing current to at least one ofam electronic injection syslenD of the engi and an 

electronic ignition system of the engine; then 

(E) detecting rotation of the component through a third position which is 
angularly spaced utiequally from the first position and from the second position; then 

(F) determuiing» based on the step (E), whether the component is rotating in 
a forward direction or a reverse direction; 

(G) disabling the engine firing sequence if it is determined in stq) (F) that the 
engine is running in the reverse direction; 

wherein the detecting steps comprise detecting rotation of firsts second^ and third 
indexing markers on the component past a detector located adjacent the compon^ and 
identifying at least the second and third indexing markers; 

wherein the determining step (D) comprises determining a sequence that the 
identified markers axe detected; and 

wherein the second indexing marker is located at a first angular spacing a from 
the first indexing marker and a second angular spacing^ P from the third indexing marker, wherein 
a is not equal to p, v^rherein a plurality of equally-spaced indicalor markers are provided on the 
component, and wherein the step of detemiining the sequence that the identified markers arc 
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delected comprises counting the mimber of additional markers between the first and second 
indexiDg markers and the second and third indexing markers. 

(Currently Amende d) A two-stroke engine comprising: 

(A) a manually-powered starter which» when actuated, drives a rotational 
componcait of the engine to rotate; 

(B) a monitor which monitors rotation of the rotational component; 

(C) an electncally powered device which, when energized, affects at Jeast 
one aspect of an engine firing operation; and 

(D) a computCT which is coupled to the monitor and lo the powered device 
and which is operable, io, conjunction with the monitor and the powered device, to: 

( 1 ) determine amn absolute rotational position of the component, 

(2) enable a supply of energizing cuirent to the powered device upon 
determining the absolute rotational position of the component, 

(3) determine, based on continued monitoring of the rotation of the 
component after the absohite rotational position of the component lias been determuied, whether 
the component is rotating in a forward direction or a reverse direction, and 

(4) disabJe the supply of energizing current to the powered device if 
it is determined that the component is running in the reverse direction; 

wherein the component has first, second, and third angularly-spaced indexing markers 
thereon, wherein the monitor includes a detector which is configured to detect movement of the 
first, second, and diird indexing markers tlierepast, and wherein the computer is configured to 
identify the second and third detected indexing marker and wherein the computer is configured to 
determine a sequence that the identified indexing markers are detected; and 

wherein the second indexing marker is located at a first angular spacing a from 
the first bdexing marker and a second angular spacing p fi:^m the third indexing marker^ wherein 
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a is not equal to % and wherein the computer is configured to determine the sequence that the 
identified indexing xnaikers are detected by counting the number of indicator markers between 
the first and second indexing maikcus and the second and third indexing markers. 

-$3r (Currently Amended) A two-stroke engine comprising: 

(A) means, responsive to a manually-input force, for driving a rotational 
component of the engine to rotate; 

(B) means for delcmiimng an absolute rotational position of the component; 

(C) means for enabling an engine firing sequence upon determining the absolute 
rotatiotial position of the component; 

(D) means for determining a rotational direction of the component based on 
continued monitoring of the rotation of the component after the absolute rotational position of the 
component is determined; 

(E) means for disabling the engine firing sequence if tlic means for 
detOTnining the rotational direction of the component determines that-ttert the component is 
running in a reverse direction; 

whc?rein the means (B) comprises means for detecting rotation of first and second 
indexing markers on the componOTt past a designated position and determining an angular 
spacing between the first and second markers; 

wherein the means (D) includes means for detecting rotation of a third indexmg 
marker on the component past the designated position and determining a sequence that the 
identified indexing markers arc detected; and 

wherein the second indexing marker is located at a first angular spacing a from 
the first indexing marker and a second angular spacing p from the third indexing marker, wherein 
a is not equal to P, wherein a plurality of equally-spaced itidicator markers are provided an the 
component, and wherein the means (D) comprises means for counting the number of indicator 
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maricers between the firsi and sixond indexing maikcis and the second and third indexing 



maikers. 
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